Objectives-To examine trends in life expectancy at birth and age and cause specific patterns of mortality in the former German Democratic Republic (GDR) and Poland during political transition and throughout the 1990s in both parts of Germany and in Poland. 
countries, especially Poland and the Czech Republic. 1 2 Less work has been undertaken in the former German Democratic Republic (GDR).
We have described how the health experience of the former GDR diVered from neighbours since transition. 3 While some experienced improvements in life expectancy in the 1990s, the rate of increase was much greater in the former GDR. This improvement was also substantially greater than that in West Germany, although from a lower baseline. A gap in life expectancy at birth between the two parts of Germany, however, remained, at two years for men and one year for women in 1997.
In this paper, the second of two linked studies, we explore some immediate causes of the performance of the former GDR since unification and the causes of the continuing gap between the two parts of Germany.
Methods
This paper builds on one examining long term trends in the two parts of Germany and Poland since the 1960s. 3 We examine trends in life expectancy at birth and age and cause specific patterns of mortality in the former GDR and Poland during transition and throughout the 1990s. The analyses decompose life expectancy by age and cause of death. Data and methods have been described in detail in the first study. 3 To examine mortality during the transition in the former GDR and Poland, changes in life expectancy were decomposed by age and cause of death using 1989-1990 data for East Germany and 1988-1991 data for Poland. To enable comparisons in the years after transition, a six year period was chosen for each entity. Changing coding procedures in the former GDR in October 1990 4 may have implications for comparability of data in 1990 and 1991 so the year 1992 was taken as baseline for the two parts of Germany, with analyses extending to 1997. Mortality data for Poland were only available to 1996 so there the period of analysis was 1991-96.
Results
Changes in life expectancy at birth in both parts of Germany and, for comparison, Sweden, with the highest life expectancy in western Europe, and Poland are shown in figure 1 . While all countries have experienced improvements in the 1990s, the former GDR has done better than the others but a short lived deterioration immediately after the transition in Poland was also observed in East Germany between 1989 and 1990. By 1997, East Germany had somewhat caught up with the In both countries, deaths among men at all ages rose but were somewhat counterbalanced by improvements in infant mortality in Poland and deaths at over 70 in the former GDR. In Poland, the worsening situation for adult men was mostly attributable to external causes with circulatory diseases contributing increasingly in the middle aged. The former GDR exhibits a complex picture as the deterioration in male mortality has included rising death rates from ill defined conditions, making a precise analysis diYcult. However, rising death rates from external causes have contributed considerably to male mortality, particularly at younger ages and in children under 5, while in older ages digestive and circulatory diseases were also important.
The worsening in female life expectancy in Poland was largely attributable to circulatory diseases among the elderly and, among those under 60, to external causes, although counterbalanced by improvements in infant mortality. In contrast, in the GDR, the larger rise in deaths, particularly in infants, children and young adults, was almost compensated by improvements among those over 70, largely attributable to circulatory diseases. Figure 3 examines the components of the changes in life expectancy between 1991/92 and 1996/97 in both parts of Germany and in Poland. The overall improvements were, for males, 2.4 years in the former GDR, 1.2 years in the old FRG, and 2.0 years in Poland. For women the corresponding figures were 2.3 years, 0.9 years, and 1.2 years.
In all countries, fewer deaths at all age groups contributed to gains in life expectancy over time except males aged 1-4 years in East Germany. Among East German men, 43% of the overall improvement was attributable to falling mortality among those aged 40-64 (table 1) . A further 33% was attributable to falling deaths among those aged 65 or over. Among women, while the overall improvement in life expectancy was similar, over half of the fall was caused by lower deaths among the over 65s ( fig 3) . This was not seen in Poland. Declining deaths from circulatory diseases and external causes accounted for almost two thirds of the overall improvement. Falling infant mortality contributed little in Germany, at 4-6% in the East and 8% in the west, but was slightly more important in Poland, at about 12%.
Changes in deaths among men aged 15-39 accounted for 0.4 of a year in east Germany, double that in West Germany but similar to that in Poland (table 1). The relative contribution by this age group was similar in both parts of Germany, at about 16%, while slightly more important in Poland, at 22%. Among women, the relative contribution of deaths in this age group was lowest in East Germany, at 7%, and highest in Poland, at 12%. Among those aged over 40, contributions to changing life expectancy were greater in the former GDR than in the other two entities. In absolute terms, this was attributable, largely, to declining deaths from circulatory disease although, compared with the old FRG, external causes among men also contributed. In relative terms, declining mortality from circulatory diseases in this age group was equally important in both parts of Germany, contributing about 60% to the overall improvement, whereas in Poland the corresponding figure was almost 80%.
Finally, although the greater improvement in life expectancy in the former GDR has narrowed the gap between the two parts of Germany, there are still important diVerences. Figure 4 shows the components of the life expectancy gap in 1997. Bars extending below the horizontal axis indicate that death rates in the age group concerned advantage the eastern part while bars above the axis indicate an advantage to the west.
For men, deaths at all ages were higher in East Germany but in particular among those aged over 15, resulting in an overall life expectancy gap of 2.1 years. While the diVerential among children and young adults was largely attributable to external causes, diseases of the digestive system became increasingly important from age 30 as did circulatory diseases from age 40 and neoplasms from age 50. Among those over 70 the diVerential was almost exclusively attributable to circulatory diseases.
The overall life expectancy gap of approximately one year in women was largely attributable to higher death rates among those over 60, mainly circulatory diseases. Those under 60 contributed only slightly to the diVerential, with infants actually doing somewhat better in the east. However, as in men, higher mortality among those aged 15-29 was This is also seen in age standardised death rates for selected causes (table 2). Despite improvements in deaths from diseases of the digestive system, mainly liver cirrhosis, rates in East Germany continue to be about twice those in West Germany and Poland. In both parts of Germany, about two thirds of the postunification decline in all cause mortality was attributable to circulatory diseases. In Poland, the corresponding figure was about 80%, although rates still exceed those in Germany. The relative improvement in East Germany was largely attributable to falling rates of stroke while, in Poland, ischaemic heart diseases seem to have been more important.
Discussion
This study provides further insights into the health eVects of political transition and, particularly, German unification. As reported for Poland, 1 health transformation after transition had two phases, an initial worsening in 1988-1991 especially among young and middle aged men and subsequent improvements, largely attributable to external causes and cardiovascular diseases. The improvements have been much steeper in East Germany than in Poland. DATA QUALITY Changes in mortality patterns such as these raise questions about quality and completeness of data, especially the short lived deterioration in life expectancy during transition, and the impact of selective migration. This has been discussed in detail elsewhere. 3 5 6 One potential concern is the change in the definition of a live birth in October 1990. Definitions of live and stillbirths in the GDR diVered from the west, with the consequence that some births classified as live in the west would have been stillbirths in the east. This led to underestimation of infant mortality as defined by WHO. 7 A study in Saxony found no increase in male infant mortality from 1989 to 1990 and so did not influence the male life expectancy decline. 8 However, for female infant mortality the deterioration attributable to the diVerent definition was estimated to be 0.02 years or 18%.
Changes in the definition of a live birth thus may be regarded of minor importance in relation to the short lived decline in life expectancy in the former GDR. 5 The comparison must also take account of possible variation in coding practices. These diVered between the former GDR and the old FRG 9 but the western practice was adopted with unification. One consequence is a sudden change in mortality from some causes. This was observed in East Germany between 1990 and 1991, in particular for circulatory diseases, with deaths from myocardial infarction and stroke rising by 56% and 34%, respectively. 10 This seems likely to reflect adjustment of coding habits rather than a change in mortality patterns, an interpretation supported by the observation that all cause mortality changed only slightly. 4 Although coding practices only changed in October 1990, discontinuities were visible earlier when mortality attributable to "signs, symptoms and ill-defined conditions" (ICD 780-799) suddenly increased in East Germany in 1990. 4 6 This causes some problems in interpreting the 1989-90 change in cause specific mortality patterns in the former GDR and was the reason we selected 1992 as baseline.
In Poland, coding practice seems not to have changed with transition. 11 Cause of death certification, however, apparently suVers from problems similar to those in the former GDR. 3 12 13 Although this could aVect comparability, use of broad diagnostic groups will minimise any eVect.
THE TRANSITION PERIOD
As in most former Soviet bloc countries, men aged 20-59 years have been aVected most by transition, with rising death rates from external causes and circulatory diseases.
14 In both the former GDR and Poland the transient rise in mortality from external causes among the young was largely attributable to road traYc accidents, reflecting the sudden availability of western cars combined with increases in drunken driving, erosion of safety controls, poor transport infrastructure, and a possible deterioration of rescue services. 1 14 15 The temporary worsening in mortality of children and adolescents in East Germany was not seen in Poland or other central European countries, possibly reflecting a more rapid increase in traYc density in the former GDR.
Some caution is required when interpreting the apparently high impact of deaths from diseases of the digestive system among East German men compared with Poland. Both countries experienced an increase in liver cirrhosis mortality, somewhat steeper in the former GDR, at 18% in men and 14% in women, compared with 14% and 5% in Poland (data not shown). This seems surprising given the huge increase in alcohol consumption recorded for Poland between 1988 and 1991. 1 One possibility is that it may reflect changes in coding practice, which, in Poland remained largely unchanged. Although this cannot be excluded, the impact of changing practice may be considered small as coding routine was KEY POINTS x In the 1990s, life expectancy increased steeply in the former GDR and Poland, thereby narrowing the pre-transition gap to western Europe. x The improvements were mainly attributable to falling death rates among young and middle aged men and women over 65. x In 1997, there was still a life expectancy gap between the two parts of Germany. x Higher mortality from external causes, digestive and circulatory diseases in East German men and women accounts largely for the persisting health gap.
actually not changed before October 1990. It thus seems more probable that cirrhosis rates in Poland were either under-recorded or that the increase in alcohol consumption had a greater impact on external causes of deaths than on cirrhosis. Furthermore, as the relative increase in deaths from cirrhosis in East Germany in 1989-90 was higher in the age group 15-39 (45 and 50%) than in those aged 40-64 years (18%), where diagnostic uncertainty might be assumed to be greater, the deterioration is likely to be genuine. The potential for sudden societal changes to cause such an increase in cirrhosis deaths is well recognised.
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Both countries also recorded a temporary increase in cardiovascular mortality during transition, which, in the former GDR, was indirectly confirmed by data from the East German MONICA centres. 17 Between 1985/89 and 1991/93, the combined measure of attack rates and lethal events for myocardial infarction and stroke increased by about 15% in men aged 25 to 44 years, with a 44% increase in lethal events. Although still inadequately understood, one explanation may be psychosocial stress as the proportion of men and women experiencing loneliness and adverse life events significantly increased. 17 Furthermore, rising stress levels predominantly aVected those age groups displaying significant increases in myocardial infarction incidence.
CHANGING MORTALITY PATTERNS IN THE 1990S
The transition related worsening of mortality patterns resolved relatively soon in the former GDR and Poland with men in both countries returning to 1988/89 levels in 1993. The improvements especially in the former GDR have been much larger than expected, exceeding even optimistic predictions. 18 While not refuting the hypothesis that stress accounted for some rise in mortality at transition, the size of the subsequent improvements suggests that this is not the only factor involved as mortality has declined while unemployment and uncertainty have not.
It is now widely believed that post-transition improvements in the east were at least partly attributable to rapid change in diet because of greater availability of imported fruit and vegetable oils. 1 2 A study of the steep ischaemic heart disease mortality decline in Poland identified, after discussing several possible reasons, changes in dietary pattern as most probable.
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Intake of animal fat decreased and consumption of fresh fruits and vegetables increased in East Germany after unification. 19 Although macronutrient composition of the East German diet seems not to have changed significantly, 20 the intake of vitamins and minerals has. 21 These changes may have contributed to the recent decline in cardiovascular mortality, in particular as improvements were most pronounced in stroke, which is considered to be strongly associated with fruit and vegetable consumption. 22 In addition, prevalence of hypertension, defined according to WHO, 23 fell by almost 5% to 25% between the early 1980s and early 1990s in East German women aged 25-64 years. 24 Other evidence suggests a slight decline in mean systolic blood pressure in East German women (25-64 years) between the 1970s and 1990s. 25 Although these data must be interpreted with caution, it is reasonable to assume at least some impact on female cardiovascular mortality, declining since the mid-1980s. Furthermore, smoking prevalence was reported to have declined in both parts of Germany, at least in men, 24 26 which might also contribute to falling cardiovascular mortality.
Evidence from other industrialised countries suggests that medical care also may have contributed to the decline in cardiovascular mortality. 27 This might be expected to be important for those over 65 in East Germany, more so than in Poland, and to contribute to the accelerated mortality improvements among the oldest-old in East Germany reported elsewhere. 28 While the impact of health care in Poland may be small as the system is still catching up with the economic and social changes taking place, 29 30 rebuilding the health care sector in East Germany after unification may reasonably be assumed to have contributed to increasing life expectancy. It made available, for instance, modern pharmaceutical drugs, considered the major explanation for the substantial decline in deaths from testicular cancer in the east. 31 Large improvements in neonatal mortality may also be considered to be at least partly attributable to improvements in the quality of perinatal care, 32 as in the Czech Republic. 33 Living standards, especially for the elderly in the former GDR improved considerably after unification, 34 and may be expected to have positively aVected health and thus contributed to the accelerated decline in death rates. 28 This is supported by the observation that measures of self perceived health at age 65 in East Germany seem to have increased since unification, 35 which would be consistent with findings from elsewhere, showing self perceived health as a predictor of mortality. 36 Notwithstanding the considerable improvements in deaths from external causes in both East Germany and Poland, only recently have rates returned to the pre-transition levels in young adults. Enforcement of safety controls and improvements in transport infrastructure may have contributed to these decreases. The overall decline, however, does not necessarily indicate a simultaneous drop in injury frequency but might rather be attributable to improvements in emergency services and medical care as well as injuries being less serious. 37 Still, as in other post-communist countries, 38 overall levels continue to be higher than in the west.
Despite the progress achieved in the former GDR, the mortality diVerential between the two parts of Germany, particularly in men, remains wide. Mortality from alcohol related diseases seems to be one of the major causes. It was estimated that in 1995 about 16% of male excess mortality in the east was attributable to alcohol related diseases; for men and women aged less than 65 years the proportion was even higher, at 27%. 39 Although total alcohol consumption seems to diVer only slightly between the two parts of Germany, there is evidence of higher consumption of hazardous amounts in the east. 39 40 DiVerences persist for other risk factors, such as micronutrient intake, which, despite recent improvements, remains lower in the east 41 and may partly explain the continuing east-west cardiovascular mortality diVerential. This finds indirect support from a study revealing an unfavourable micronutrient profile in Czech men with high cardiovascular mortality compared with a south German sample. 42 Furthermore, prevalence of hypertension, estimated at about 30% in East German men, 24 increased cholesterol levels, and obesity still seem to be higher in the east.
In conclusion, while some trends in mortality in Germany and Poland have been described elsewhere, this study relates these trends specifically to changes in life expectancy so that their relative contribution can be seen more clearly. It highlights the possible role factors such as diet, alcohol consumption and medical care might have played in shaping post-transition trends in mortality. These findings have important implications for policy. Although further research is needed to understand better the relation of such factors to recent mortality trends, this study provides indicators of where countries might be able to learn from the experience of others.
